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1 
This invention relates to the art of drflling 
wells by the employment of well-drilling fluids 
and more particularly starchy drflling fluids. 
In the drilling of the wells such as off and gas 
wells and particularly by the rotary method, an 
aqueous drilling fluid is employed. Such a drill- 
img fluid bas a water phase and a solid phase 
whtch later may be a native drflling clay. A con- 
centrated colloidal clay, such as bentonite, of 
the Wyoming-South Dakota type, may, however, 
be employed, as may also be employed a fuller's 
earth of the Georgia-Florida type, the latter par- 
ticularly where salt water is encountered. In or- 
der to attain a low water loss, a starchy material 
may be employed, the starch being gelatinized or 
pasted, as by bofling in hot water or by a!kalizing 
with sodium hydroxide. 
Whfle a starchy drillimg fluid may be employed 
to advantage in fresh water drilling fluide, it 
of particular advantage in salt wateï drilling 
fluids, or where salt water is encountered during 
the course of drfllimg. Starch is, however, sub- 
ject to deterioration durLng the course of drflling. 
Such deterioration may, however, be inhibited 
by the employment of a saturated sodium chlo- 
ride brime, by the employment of a preserving 
agent such as paraformaldehyde, or by muintain- 
ing the drilling fluid at a pli of about 12. Where 
cernent is encountered during the course of drfll- 
ing, as by the drilling out of a cernent p]ug, the 
drtllimg fluid is deleteriously affected and treat- 
ment with sodium bicarbonate bas been prac- 
ticed. 
In the drilling of wells, considerable difficulty 
is encountered from the swel]ing of formation 
clays. Such swelling may cause shale formations 
to heave and fa]l into the hole. Also, minute 
amounts of clay in production sands are swe]led 
by fresh water drilling fluids with a resultant 
great decrease in porosity and a low rate of 
recovery. It is known that such swelling can be 
largely prevented by the use of a sodium chloride 
brime mud but such a mud unfortuna.tely bas a 
high water loss to the formation unless it con- 
tains organic colloids like gums or prege_atinized 
starches. 
Calcium and magnesium chloride brines dehy- 
drate to an even greater extent than sodium chlo- 
ride brimes and hence are more satisfactory for 
the prevention of swelling of clays. Fortuna.te!y, 
these latter brines have two other features in 
addition to their dehydrating effect, naine!y: (!) 
they will swel] or gelatinize starches at low tem- 
peratures, and (2) they will preserve starche 
from decomposition. I2fis invention takes ad- 
vantage of these latter two attributes of 
brimes. 
One of the objects of this invention is, there- 
fore, to provide for treatment of drilling fluidç; 
and more particularly starchy dril]ing fluids, in 
a novel manner and to secure improved resuits. 
Further objects will appeur from the detail de-. 

OFFICE 

2 
scription in which will be set forth a number of 
embodiments of this invention. It is to be under- 
stood, however, that this invention is susceptible 
of various embodiments within the scope of the 
5 appended claims withut departing from the 
spirit of this invention. 
Generally stated and in accordance with illus- 
trative embodiments of this invention, an un- 
gelatinized starchy material is subjected to the 
10 action of a brine of a concentration and at a 
temperature suflicient fo gelatinize the starchy 
material. Illustrative of a class of brines suit- 
able for this purpose are the chlorides, brom!des, 
iodides and nitrates of magnesium, calcium, 
15 strontium, barium, ammonium, sodium, potas- 
sium, manganese and zinc. The concentration 
of the brine to accomplish ge]atinization of .the 
starchy materials is genera]ly higher than that 
required to preserve the resulting fluid against 
20 deterioration during the course of drilling. Ac- 
cordimg]y, it is economical and convenient to then 
reduce the concentration but only to an extent 
suflicient to still preserve the starchy material; 
for that purpose a concentration of 10% is suffi- 
25 cient. The aqueous starchy fluid may be one 
in which the solid phase is a starchy materiaL 
However, it is desirable and convenient to employ 
such a drilling fluid containing a]so a suitable 
drilling clay. To accomplish this the clay may 
3O be added to the brine containing the ge]atinized 
starchy materia], or the brine may initially con- 
tain the clay; in the former case, the clay may be 
added to the brine before or after the concentra- 
tion has been reduced. 
35 Where a drilling fluid is subject to contamina- 
tion by cernent, this can be counteracted by the 
addition of suflicient magnesium chloride to 
counteract the de]eterious action of the cernent. 
Various starchy raw materials may be em- 
40 p]oyed, the principa] ones of which are the 
starches of potato, tapioca, corn, rice, wheat, 
arrowroot, Amioca (waxy maize), sago, Yucca, 
sweet potato, taro, canna, Maranta, Brazilian 
arrowroot. A number of these starchy materials 
45 may be employed raw; for instance, potato, sweet 
potato, rice, taro meal, wheat flour, tapioca (Java 
or Santo Domingo). Yucca, tapioca and Brazil- 
ian arrowroot are different names for starch from 
the Manihot foot, which is grown both in the 
East Indies, the West Indies and South Am.erica. 
50 
The Yucca starch is from Venezue]a, the Brazil- 
ian arrowroot from Brazfl, the Karpen tapioca 
from Java, and the Sando tapioca from Santo 
Domingo. The arrowroot S. H. is a plain arrow- 
root and is from the Maranta plant. The St. 
55 
Vincent arrowroot is a foot starch from either a 
Maranta or canna species. Amioca is a designa- 
tion for starch from waxy maize; sago is a starch 
from the sta]k of a palm tree. 
The taro, canna and potato starches all ha.ve 
60 
very low gelatinization tempeïatures in salt 
waer. Next are the three Manihot starches 
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designated as Yucca and two different kinds of 
tapioca, which are also root starches. Those 
foot starches having higher gelatinizing tempera- 
tures in salt water are sweet potato and St. Vin- 
cent arrowroot. Taro, canna, potato and 1Vani- 
hot (which latter includes tapioca, cassava and 
Brazilian arrowroot), gelatinize in salt water 
30 ° F. lower than common starches, such as corn 
and wheat, and in the case of potato starch, as 
much as 50 ° F. lower than the latter. This 
ture will permit the natural bottom hole tem- 
peratures to effect gelatinization; for example, 
potato starch effectively gelatinizes at about 105 
to Ii0 ° F. in a saturated salt solution, whereas, 
cornstarch requires a temperature in excess of 
160 ° F. for gelathization under the saine condi- 
tions. However, even in the latter case, the bot- 
tom hole temperatures may be suiïicient to gelat- 
inize the starch because bottom hole tempera- 
tures in excess of 160 ° F. are frequently en- 
countered." 
The minimum brine concentration necessary 
for gelatinization varies with the type of starch, 
temperature of brine solution, and the type of 
salt used in preparing the brine. In general, the 
starches requiring the lowest temperatures for 
gelatinization in pure water will require the low- 
est brine concentrations for gelatinization at 
room temperature (60 ° F.) while those requiring 
high temperatures for gelatinization in pure 
water require the highest brine concentrations 
at room temperature. As the temperature of the 
solution is raised, the minimum brine concen- 
tration for gelatinization decreases. The change 
in gelatinization temperature of starch with 
change in brine concentration is hot linear how- 
ever, a rapid change in gelatinization tempera- 
ture occurring generally within rather narrow 
limits of brine concentration. For instance, corn 
starch requires a temperature of about 180 ° F. 
for very rapid gelatinization in fresh water, a 
temperature of about 165 ° F. in 20% calcium 
chloride brine and a temperature of only 80 ° F. 
for very rapid gelatinization in 27 % calcium chlo- 
ride brine. Consequently, in all instances except 
where abnormally high well temperatures occur, 
it is best to employ a brine concentration in slight 
excess above that producing the greatest rate in 
change of gelatinization temperature for incre- 
ment of concentration. For example, where corn 
starch is used, a calcium chloride concentration- 
brine concen.tration of 20 % or less would rarely 
be used, but instead somewhat more than this 
amount would be employed. 
The gelatinizing power of the salts varies with 
the type of cation or anion present. The ortier 
of effectiveness of the cations in producing gelat- 
inization of corn starch appears fo be the fol- 
lowing, viz: magnesium, calcium, strontium, 
barium, ammonium, sodium, potassium, man- 
ganese, and zinc. It is apparent that the sequence 
for. the alkalis and alkaline earths follows the 
periodic table. With potato starch the order ap- 
pears to be barium, strontium, calcium and mag- 
nesium. 
The order of effectiveness of the anions varies 
considerably with the type of starch gelatinized. 
For starches which require a high temperature 
for gelatinization in pure water (corn and St. 
Vincent arrowroot starches), the chlorides are 
appreciably more effective than the nitrates in 
producing gelatinization. For starches gelatin- 
izing at lower temperature (potato and tapioca 
starches) the nitrates are considerably more 
fective than the chlorides. 

4 
At 120 ° F. a temperature below the average of 
most mud systems, potato starch wfll gelatinize 
in calcium nitrate solution as low as 13% solids, 
whereas 16% calcium chloride is required for 
5 gelatinization at this temperature. In the case 
of St. Vincent arrowroot starch, 23% calcium 
chloride or 28 % calcium nitrate brines are needed 
for gelatinization at this temperature, 120 ° F. 
Ungelatinized starches dissolve in brine of 30 % 
10 or more calcium chloride or 26% or more mag- 
nesium chloride, with an attendant great de- 
crease in rate of gelatinization. Starches thus 
dissolved will rapidly gelatinize on diluting the 
brine to a concentration known to produce gelat- 
t5 inization, but if deluted too much (below the 
minimum concentration for gelatinization), the 
starch wfll precipitate out of solution ungelat- 
inized. Thus, ungelatinized corn starch, for ex- 
ample, dissolved in cold 36% calcium chloride 
-e0 solution will precipitate out when the solution is 
rapidly diluted to 18 per cent solids. However, 
starches will slowly gelatinize even in concen- 
trated solutions, for instance, in 40% calcium 
chloride, especially at temperatures above 120 ° F. 
0_5 The presence of clay solids in a brine does hot 
appreciably affect its gelatinizing action  on un- 
gelatinized starchy materials. Consequently, the 
dry ungelatinized starch may be added directly 
to a clay-laden drilling fluid containing a brine 
3o concentration in excess of the minimum required 
for gelatflfization. However, to reduce the cost 
of the drilling fluid, it is generally better to 
gelatinize the starch in a brine solution and then 
dilute it to a concentration known to preserve 
35 the starch belote adding the c!ay solids. When 
calcium or magnesium chlorides are used for 
gelatinization, the starch is adequately preserved 
if the brine concentration is maintained above 
12 % solids, whereas with salt brines, at least 23% 
40 sodium chloride is required. 
The most-practical brines fer commercial use, 
from economical and convenient standpoints, are 
in the order of preference: calcium chloride, 
magnesium chloride, sodium nitrate, and sodium 
45 chloride. Inasmuch as ,the most readily gelatin- 
ized potato starch requires at least 16% calcium 
chloride for gelatinization at 120 ° F. and inas- 
much as a 10 to 12% brine concentration is re- 
quired for preservation, the minimum concen- 
50 tration of calcium chloride likely to be used in a 
drilling fluid containing clay, will not .generally 
be less than 8 ,fo 10% solids, based on the weight 
of the liquid phase, unless other chemical pre- 
serving agents, such as paraformaldehyde are 
55 present. The maxhrmm concentration may be 
as high as that of a saturated solution, but lower 
concentrations, not over 30%, are more desir- 
able in order to produce a satisfactory gel 
strength in the drilling fluid. Higher concentra- 
60 tions may sometimes be desired to better dehy- 
drate shales and off sands or to increase the 
mud weight. These saine limits may also ap- 
ply to magnesium chloride as they do to calcium 
chloride. 
65 Minimum concentrations of sodium nitrate in 
the liquid phase of the drilling fluid will ordi- 
narily never be below 14 % solids, while the max- 
flnum concentration will be that of a saturated 
sol.ution,  In order to preserve the starch it is 
ïo desirable to .maintain a sodium nitrate concen- 
tration in excess of 22% solids. With sodium 
chloride the minimum concentration that may 
be used, will ordinarily not be lower than 22%, 
as distinguished from a saturated solution of 
5 sodium chloride containing 26% solids. Only 



the most readily gelatinlzable starches will or- 
dinarily be used with either of 'these sodium 
salts, whereas, many starchy materials can be 
gelatlnized and use with calcium or magnesium 
chloride brines. Comblnations of the varlous 
salts may often be used to advantage in produc- 
ing a brine. 
In order to more fully disclose the advanta- 
geous features of applicant's invention, a hum- 
ber of examples will be glven. 
Table 1.--Estimateg miniraum brine-concentra- 
tions requireg to rapidly gelatinize various 
starches at 75 ° F. 
[Minimum brine concentration in percent for rapid  
gelatinization of starches.] 

2;600,404 
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Table 2.--EstfznateoE minimum brine concentra- 
tton -: requfre to- rapigty ' gelatinize various 
starches at 120 ° F. 
[Minimum brine concentrations in percent for rapid i 
elatlnization of starches.] 
5 

III 

Brine Used Typc Potato 
CaCI ............. I 21 
MgCI ................. I 
MnCh ......................... I 
ZnCb ................ I .......... 

.... Tapioca Corn 
.......... >25 <40 
......... l >20 <40 

15 

St. Vin- 
cent 
root 
20 
27 

St. Vin- 
cent 
Arrow- 
root 

CaCh ................. 
Ca(C,II, O) ......... 
Ca(NO) ............ 
MgCI ............... 
BaCh ................ 
SrCh ................ 
MnCh ............... 
ZnCh ................ 
NaCI ................ 
KC1 ................. 
NH4OE ............... 
NaNO ............. 
NttNO ............. 

 Slow gelatinization generally occurs at brine concentration 1 to 25 
 below thosc shown for rapid gelatinization. 
In Tables 1 and 2 are shown the apprbximate 
minimum concentrations of various types of 
brines required for the rapid gelatinization of po- 
tato, tapioca, eorn and St. Vineent arrowroot 30 
staxches at 75 ° F. and 120" F. respectively. Slow 
gelatinization oceurs at brine concentrations 1 fo 
2% lower than ,those shown for rapid gelatinza- 
tion. 

Brine Used Type 'Potato Tapioca Corn 
16 21 25 23 
>24 
13 ::::::::::::::::::::::: ..........  
18 20 I 23 22 
<24 .......... >30 ............ 
<24 ..........  <30 ............ 
20 .......... I >30 ............ 
>24 .......... >25 <35 ............ 
25 2 >26 ........................ 
27 .......... _ ........... I ............ 
20 
lS ....... g ........ i-] ........ 5 
16 .................................. 
t Slow- gelatinlzatlon generally occurs at brine conccntratkm 1 to 
2% below-those shown for rapid gelatinization. 
: Sat. 
The drilling lluid in the following Tables 3 and 
4 is ruade from a commercial drilling clay mined 
in Californi. It will be understood that in the 
expression 7 lb./bbl. (7 pounds per barre1), the 
barre1 capacity is taken as usual at 42 gallons. 
G./cil. is the usual abbreviation for grains per 
decallter. The practice of taking filtrates, vis- 
costty in centipoises (Stormer), initial and 10 
minute gel strength,-water loss and pli, «are in 
accordance with standard-measurements and in 
accordance with standard practice...IxaPermex 
is .a prege!at, inized, starch ruade ir.accordance 
with United States Patent No. 2,417,307. 

Taile 3.Characteristics O] 33/l. Hiko muds marie up in Variau« brines 
in which Irish potato,- tapioca or cornstarck had beeu gelatnized 

Gelatinizutio Met!md (Time=30 Miu.) 

Briae Uscd for Gelatini- 
zing-- 

Concfl 
Pcrcent Type 

26 ......... 
16 ......... 
14 ......... 
24 
18 ......... 
24 ......... 
28 ......... 
24 ......... 
35 ......... 
24 

23 ......... 
.26 ......... 
16 ......... 
14 ......... 
20 ......... 
24 ......... 
24 ......... 
24 ......... 
2 ...... __ 

CaCh ......... 
.CaCh ......... 
CaCh ....... _: 
CaCI ......... 
CaCh ......... 
Ca (NO3h ..... 
hoEgCl ........ 
SRCh ......... 
BaCh ......... 
NaCI ......... 
NaNO ....... 
CaCh ......... 
MgCI ....... 
NaNO ....... 
CaCh ......... 
CaCI: ......... 
MgCh ........ 
ZnCh ......... 
MgBr ....... 

(Cbaractoristics of 33 g./dl. Hiko Mud::made 
in, dilut6d Brine-Starch .Suspcnsions 
=tmrca contents 7.1b.fi3b12) :Initial 

Starch Te, 
Used, T ype  élï 
Noue ...... 
Potato .... 
Tapioca___ 
C orn ...... 
Potato .... 
..... do 
Tapioca.__ 
Corn ...... 
Potato .... 

"- g Content of I Visc 
ng . Filtrate [ Cpe: 
Percent 
75 [ 12.0 I 3.4 
75 I 12. 8 29. 0 
75 I 12. 8 25. 0 
75 14. 4 25. 0 
120 8. 9 25, 0 
120 7. 8 
120 13. 3 
120 13. 3 
120 13.3 
10.0 
120 11.1 
120 
t 11.1 
120 
13. 3 
120 15.6 
120 24.4 
120 13. 3 
120 19. 4 
75 [ 13.3 
I 

Init. ge 
G. 
2 
2 
2 
2 
2 
43 8 
34.0 2 
26. 5 1 
24. 5 0 
4o I 20 
33 
26.0  I 
29. 0 I 10 
37.0 ] 0 
40.0 I 4 
35. 0 2 
3 35 

30' Corr. 
pli W.L. 
WL 
7.70 70 
7.90 4.45 
7.0 3.85 
7. 75 4. 05 
7.80 4.15 
7.80 4.00 
7.25 3.40 
7.70 [ 4.40 
8.00 [ 5.30 
8.40 6.75 
8.40 4.55 
7. 70 3. 65 
7.25 [ 4.60 
8,40 ] 4.00 
7. 75 4. 05 
7.55 I 3.35 
6.90 I 2.75 
5.30 3.20 
6.30 I 3.20 

AFTER 18 HOURS AT 150 ° F. 

CaCl ......... Noue ...... 
caci:-:L-ïï_-:ï Pota-;_-_-:ï 
Ca.(NO): ......... do ..... 
%gCl ............ do ..... 
SRCI: ......... I ..... do ..... 
BaCl: ......... i ..... do ..... 
NaCl ......... I ..... do ..... 
NaNO ....... ] ..... do ..... 
CaCh ......... Tapioca___ 
_TVfgCI., ............. do ..... 
NaNO ...... I .... do ..... 
CaCh .......... Coin ...... 
CaCh ..... " ......... do ..... 
MgCh ............. do ..... 
ZnCl: .............. do ..... 

75 
75 
75 
75 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 

12.0 
12.8 
12.8 
14. 4 
8.9 
7.8 
1.1 
13. 3 
13.3 
13.3 
I0. 0 
11.1 
11.1 
13.3 
15. 6 
24.4 
13.3 
19. 4 

4.0 2 7 55 0.0 
26.1 1 7. .o 
---: ....... 'I-:-÷.-6 --.--i?Tg 
47 .12 " 7. 60 - 3. 65 
30.0 I 1 o.so 
2.o I  { -7.o 3. 
2.o [ 3 1" 8.20 5:15 
---:-1 ......  .... : : 
. 10 " 6.75 ] 4 05 
ul - 20-1 8.35[ 3. 
25.0 1 0 7. t 3. 
32.0 I o1 6. 3. 
3Lo 2 6.55 [ 2.75 

t After the starzh had:been in contact for 36.minutes with thc strollg, brine If was diluCed .te the 
Iower concentration shown before adding the ttiko clay. 
a lu geexal, thes oeueentrations are slightly abow the mIaumuoE requh'L 
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TabI 4.--Characteristics of 33/dl. Hiko mud mage up in calcium chloide 
brines n whizh co«n starclz hag been hydrated and eect o¢ Portland 
cemnt and magnesium clloride, o. 8uvh muds 

Gelatinization 

CaCI in 
Starch Used Type Brine 
Per Cent 
Ungelatinized Corn 
Starch ............... 30 
Do 80 
[mpermex ......................... 
])o 

CaCI in 
:Ffitrate 1 
Per Cent 

16.8 
16. 8 
16.8 
0 

Starch in 
]Ylud 
Ib./bbl. 

6.8 
6.8 
6.8 
7.5 

1MEud Characteristics 
After 18 hrs. at 150 ° 

Visc, 
Ope. 

9, 0 
26, 6 
22. 0 
21.0 

Init. 
Gel G 

3 
2 
3 
20 

10 p 
Gel 
G 

4 
3 
3 
40 

30 p 
Corr. 
pli W.L. 
WL 
7.15 2.75 
7. 25 2. 80 
7.15 3.65 
8.25 4. 00 

PLUS 3 LB./BBL. CEMENT AND AGE 1 DAY AT 150 ° F. 
Ungelatinized eorn- 10. 8 
starch ............... -'00- - v 6.8 25,0  _ ...... 9.754,50 
D ............... 16.8. I 6.8 225.0 !i!!ii 7.80 3.60 
Impermex ............. 16 n. 8 6.8 26. 0 2 9. 90 4. 20 
Po ............... :_"_ _ _" _'__": - 7.6 (3) ....... 11.o 0.90 

1 After the stareh had been in contact with the brine for 5 to 10 minutes, the brine was diluted to 
solids content shown, before addiug Hiko eluy. 
 3 lb./bbl. MgCI - (anhyd.) added to mud before adding cernent. 
a Very thiek. 

8 

Tables 3 and 4 show that starch-containing 
fluids marie up in calcium chloride brines have 
low viscosities, very low gel strength, zero gel 
rates and considerably lower water losses than 
have ïresh water fluids containing equivalent 
amounts oï pregelatinized starch. As the brine 
concentration is increased, the water loss is even 
further improved, the gel strength is usually re- 
duced fo zero and the viscosity rises slightly, but 
settling and syneresis become more pronounced. 
Shales show little tendency to hydrate in such 

similar, except ïor slightly higher viscosities and 
considerably lower water losses. With sodium 
nitrate or chloride the gel strengths are consid- 
erably higher and the water losses are appreci- 
30 ably higher. Ail brine fluids are somewhat 
heavier than normal fresh water fluids due to 
the higher density of the liquid phase, but stable 
fluids weighing as little as 75 pounds per cubic 
foot can be produced. The higher density fluids 
35 are, of course, an advantage where increase in 
speciflc gravity is desired or required. 

Table 5.--Characteristics o] muds obtaned by adding 7 lbs./bbL starch 
to Cal brine containng 25 g./dl. Hiko clay 

Starch used 
(7 lbs./bbl, used) 
Type 

Non-gelatinized corn 
starch ................. 
Impermex 1 .............. 
None .................... 

CaCI2 
Content of 
Ffltrate 
Per Cent 

28.0 
0 
14. 6 

VisÇ. 
Cpe 

31.0 
7.8 
5.5 

Initial 

30 min. 
Init. Cor. Water 
Gel G Loss ml. 
2 3. 75 
0 5.20 
7 53. 2 

After 18 hrs, at 130 ° F,-- 

30 p 
Visc. Init. pli Corr. 
Cpe. Gel G W.L. 
ml. 
30.0 0 7.00 4.,  
8.6 8 9.10 
6.0 8 7.45 62.( 

 1 lb./bbl, of a preservative-paraformaldehyde present. 

drilling fluids. No preservative other than the 
calcium chloride present is needed, nor are any 
mud thinners needed. The fluids are very resist- 
ant to all types of contamination likely to be en- 
countered in drilling, except quantities of ce- 
ment. TheY are unaffected by cement iï a small 
amount of magnesium chloride is present in the 
brine as shown above. Maintenance costs of 
these brine fluids are very low. 
When magnesium chloride is used in a brine in- 
stead of calcium chloride the characteristics are 

The above table shows an example of the gelat- 
65 inization of corn starch in a brine-containing fluid 
and it is compared with Impermex, a gelatinized 
starch with a preservative, ttowever, such a proc- 
ess necessitates the maintenance of a high brine 
concentration in the fluid uniess the fluid is 
70 fairly hot. A starch-containing brine may be 
added to a fresh water mud to lower the water 
loss but some dilution of the fresh water fluid 
may be necessary to avoid excessive discosities 
temporarily produced as it becomes flocculated 
7 with the salt. 
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Table 6.---Characteristcs o! 33 g./dl. Hiko mud ruade up in calcium chlorde brines in 
which oven-dehydrated potatoes had been gelatinized 

Gelatinization I Initial ,[ud Characteristics 

Starch used Tyi)e Inil 
CaCI: 
__ P(r Cent 
None__z .......... 1 ............ 
Grotmd oven-dried_ t 
Potato (13.5% [ 
Moistare) ....... ] 43 
13 o ............ I 43 
Imlrmex ......... I ............ 
I 

Time 
Min. 
i0 

2ad Ste NaCI con- 
- tent of 
of filtrate 
CaCI Time Pcr Cent 
I Per cent_ ifin. I 
: .......... 15 0 
3O3o 10 0 
........ I 26. 0 

CaCI 
- -_ I Potatoes 
con:en: I inmud 
offiltrate I i/i 
Per Cent i ., . 
17 ........... 
17 } 10.5 
5 I llO'O 

Vis- Iait. 
cosity pli 
CI)e. Gel G. 
31.0 1 7.00 

30' 
Corr. 
W.L. 
WL 

5.35 
3.90 
3.90 
AFTER 18 HRS. ROLLING @ 150 ° F. 
Ground oven-dried .... 9. 0 26.5 1 6.90 4.00 
None ........................................................... 17 .......................................... 
Potatoes (13.5%[ I I 1 I I 
Moisture) ....... I 43 I 15 I 30 I 15 I 0 [ 17 
Do ............ 43 ] 10 I 30 ] 10 I 0 I 17 
Impermex ............................................... 26.0 0 t 10.0]10"5 37. 18"010 017"6012 7.00 3. 4.1570 
Imprmex O-m potatoes I)resent). 

The above table shows the advantageous 
feature of this invention because raw potatoes, 
simply-oven-dried and ground, may be used 
rectly rather than first reducing the potato fo 
a starch. In some insances it is desirable fo 
dissolve the starch in a very concentrated brine, 
then dilute fo a concentration known fo pro- 
duce gelatinization and finally dilute if fo the 
concentration required for preservation. 
The preserving action of sodium, calcium and 
magnesium chloride brines is shown in Table 7. 
Either 10.9 % calcium chloride or 8 % magnesium 
chlride brine was superior in preserving 
permex to a 20.2% sodium chloride brine. 

25 well. But again, the above description furnishes 
a guide to those skilled in the art fo obtain the 
desired results. 
The concentration of the brine, employed wi!l 
be governed by the type of starchy product fo be 
:0 gelatinized the type-of brine used, the tempera- 
ture of the brine, the minimum brine concentra- 
tion that will preserve the starch, the degree of 
gel strength desired in the drilling fluid, the 
desired weight of the drilling fluid, and the 
35 ture of the formation fo be drflled. In theinter- 
est of economy the brine concentration should 
be maintained at the minimum !oermissible after 
satisfying the above requirements. 

Table 7.--PreseTvation o/ an inovulated Impermex mud  
with brines 

RoEud Chamcteristics (Muds aged at 130 ° F.) 

Brine Used-- 30 inute Corr. W. L. 
Type I " 2 9 23 
Amt. n:. Days Days Daysl 
Percent __ _ m. ml. ml. ml. 
0 ........ Blank ............ 4,2 44.8 _ ........... 
10.9 .... CaC!. ........... ] .5 6.1 ' 7,4 8.7 t 
15.5 .... CaCI ........... ] 4,0 4.3 4.4 5,2 
8.0 .... IgC] .......... I 3.6 3,9 , 4.4 5.8 
NaCI (Sat.) ..... / 4. 9 19. 9 
26.20' 02 ..... ..... NaC1 (Soin.) .... t 4. 5 4. 9 I 3. 8 4. 6 

Ph. 

Init. 2 9 23 
)ays Days Days 
8. io 7.3o ............ 
7.00 6.80 I «75 t «90 
6.85 6.75 I 6.80 I 6.80 
6.95 6.70 I 6.50 I 6.50 
7. 65 ] 

 24% Hiko mud prepared in 2% salt water plus small amounts of three spofled 
Impermex muds, plns 7 lbs./bbI. Impermex, added after adding preservative salt. 
 2% .NaC1 also present. 

It will be seen from the above that the inven- 
tion accomplishes its object. From the above de- 
scription and the examples given, prie ski]led in 
the art is given a guide to apply the invention fo 
any particuiar situation as may arise. The proce- 
dure is fo secure ge]atinization of a gelatinized 
starchy material by subjecting the ungelatinized 
material fo the action of the brine of a concentra- 
tion and af a temperature sucient fo gelatinize 
the starchy material. Examp]es of concentration 
and temperatures are given in illustrated em- 
bodhnents to enable those skilled in the art fo 
obtain the desired results. The amount of un- 
gelatinized starchy material to employ in any 
particular drilling fluid will, of source, depend 
upon the requirements as to consistency and 
water loss desired or required in any particular 

Combinations of. salts are useful in accordance 
60 with this invention; thus potato startch may be 
gelatinized in a calcium nitrate brine or in a 
brine containing calcium chloride and c«lcum 
nitrate. 
The invention having been thus described, 
65 what is claimed is: 
1. In the art of drilling wells by the employ- 
ment of an aqueous clay-laden starchy drflling 
fiuid subject fo contamination by starch-degrad- 
70 ing constituents, the process comprising, sub- 
jecting an ungelatinized starchy material fo the 
action of a water-salt brine of a concentration of 
at least 16% between and af a temperature sub- 
stantially below that required for fresh water, but 
75 both sufficient fo gelatinize the starchy material 
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and to inhibit degradation of the starch in the 
drilling fluid. 
P. In the art of drilling wells by the employ- 
ment of an aqueous claF-laden starchy drilling 
fluid subject to contamination bF starch-degrad- 
ing constituents» the process comprising» sub- 
jecting an ungelatinized starchF material to the 
action of a water-brine of a salt or composite 
of salts of a class consisting of the chlorides» 
bromides, iodides and nitrates of magnesium, 
calcium, strontium» barium, ammonium, sodium» 
potassium, mangnese and zinc» and of a concen- 
tration of at least 16% and ata temperature bec 
tween 60 ° F. and 165 ° F. which is substantially 
below that required for fresh water, but both 
suflicient to gelatinize the starchy material and 
to inhibit degradation of the starch in the drfll- 
ing fluid. 
3. In the art of drilling wells by the employ- 
ment of an aqueous clay-laden starchy drilling 
fluid subject to contamination by starch-degrad- 
ing constituents, the process comprising» subject- 
ing an ungelatinized starchy material to the ac- 
tion oï a water-salt brine oï a concentration of 
at least 16% and ata temperature between 60 ° 
F. and 165 ° F. which is substantially below that 
required for fresh water» but both suflicient to 
gelatinize the starchy material and reducing the 
concentration suflicient to preserve the starchy 
material when finally present in the drilling fluid. 
4. In the art of drilling wells by the employ- 
men of an aqueous clay-starchy drflling fluid 
subject to contarnination by starch-degrading 
cons.ituents, the process comprising, subjecting 
an ungelatinized starchy material to .the action of 
a water-salt brine of a concentration of at least 
16% and at a temperature between 60 ° F. and 
165 ° F. which is ubstantially .below Ehat required 
for fresh water, but both sufficient to gelatinize 
the starchy material and to inhibit degradation 
of the starch in the drilling fluid and da«illing with 
such a brine containing the gelatinized starchy 
material and clay. 
5. In the art of drilling wells by the employ- 
ment of an aqueous clay-starchy drillingfluid sub- 
ject to contamination by starch-degrading con- 
stituents, the process comprising, subjecting an 
ungelatinized starchy material fo the action of a 
water-salt brine of a concentration of at least 
16% and at a OEemperature between 60 ° F. and 
165 ° F. which is substantially below that required 
for fresh water, but both suflicient to gelatinize 
the starchy material .and to inhibit degradation 
of the starch in the drilling fluid and adding a 
clay to the brine containing the gelatinized 
starchy material. 
6. In the art of drilling wells by the employ- 
ment of an aqueous clay-laden starchy drilling 
fluid subject tò contamination by starch-degrad- 
ing constituents, the process comprising, subject- 
ing an ungelatinized starchy material to the ac- 
tion of a water-salt brine containing a clay, with 
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the brine of a concentration of at least 16% and 
ata temperature between 60 ° F. and 165 ° F. which 
is substantially below that required for fresh 
water, but both suflicient to gelatinize the starchy 
5 material and to inhibit degradation of the starch 
in the drflling fluid. 
7. In the art of drilling wells by the employ- 
ment of an aqueous clay laden clay-starchy drill- 
ing fluid subject to conta_mination by starch-de- 
10 grading constituents, the process comprising, 
subjecting a.n ungelatinized starchy material to 
the action of a water-salt brine of a concentra- 
tion of at least 16% and ata temperature 
tween 60 ° F. and 165 ° F. which is substantially 
15 below that required for fresh water, but both 
suflicient fo gelatinize the sta.rchy material and 
reducing the concentration suflicient to preserve 
he starchy material and drilling with such a 
brine containing the gelatinized starchy material 
20 and a clay. 
8. In the art of drflling wells by the employ- 
ment of an aqueous clay-laden starchy drflling 
fluid subject to contamination by starch regrad- 
ing constituents, the process comprising intro- 
25 ducing the starchy material in a water-brine 
phase of an alkaline earth salt of a concentra- 
tion of at least 16% and ata temperature be- 
tween 60 ° F. and 165 ° F., and subsequently main- 
taining the concentration of the brine to af 
0 least 10% which is suflicient fo inhibit deteriora- 
tion of the starchy material during the course 
of drillin. 
9. In the art of drflling wells by the employ- 
ment of an aqueous clay-laden starchy drilling 
5 fluid subject fo contamination by starch degrad- 
ing constituents, the process comprising gelatin- 
izing a starchy material in the brine of at least 
16% concentration and at a temperature be- 
tween 60 ° F. and 165 ° F., adding the starchy 
4o terial so gelatinized to the drflling fluid and 
maintaining the brine concentration to at least 
10% which is suiïicient to inhibit deteriooEtion 
of the starchy material during the course of 
drilling. 
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